Perforin-dependent activation-induced cell death acts through caspase 3 but not through caspases 8 or 9.
Activation-induced cell death (AICD) is a phenomenon in which activated T cells undergo apoptosis upon restimulation. We are studying a form of AICD that can occur before cells become competent to die by Fas (hence "early" AICD) and which depends on the presence of perforin. Previous studies indicate that it does not occur through granule exocytosis but via some endogenous pathway. We here investigate a possible role for caspases. Caspase 3(-/-) cells were protected, suggesting a role for caspase 3 in early AICD. After recrosslinking, caspase 3 activity could be detected in cell lysates between 3 and 12 h, and CD8(+) T cells became annexin V-positive between 15 and 18 h. Blocking anti-Fas ligand antibody failed to inhibit death, and no processing of either caspase 8 or caspase 9 was detected in recrosslinked cells. Furthermore, T cells lacking functional caspase 9 continued to die in early AICD. Thus, perforin-dependent early AICD appears to require activation of caspase 3, but not caspases 8 or 9. As perforin has no intrinsic catalytic abilities, we propose that it releases some endogenous activity that can activate caspase 3.